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(54) FUEL FEEDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To endure stable combustion from 
low load to high load by using one kind of fuel. *i 



SOLUTION: This fuel feeding device fractionate fuel into a light 
portion and a heavy portion in a fractionation chamber 3 by 
heating. After feeding the fractionated light portion to an engine 
4, the heavy portion is fed to the engine at a specified interval. 
Therefore, formation of air-fuel mixture in a combustion 
chamber can be advanced, and fuel adhered to a cylinder wall 
surface can be reduced, so that the amount of discharging HC 
and the generation of smoke can be suppressed. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel supply system of the engine characterized by having the fractional distillation means 
which carries out heating fractional distillation of the fuel at a part for a light part and heavy, and a fuel- 
supply means to supply the fuel of a complement to an engine in 1 time of a fuel-injection stroke by 
supplying a light part to have distillled fractionally and supplying a part for heavy after that. 
[Claim 2] Said fuel-supply means is a fuel supply system according to claim 1 characterized by supplying a 
fuel so that the component ratio for a light part and heavy may be kept constant. 

[Claim 3] Said fuel-supply means is a fuel supply system according to claim 1 or 2 characterized by setting 
up spacing after a light part is injected until a part for heavy is injected for a long time in a high engine load. 

[Claim 4] Said fuel-supply means is the fuel supply system of any one publication of three from claim 1 
characterized by setting up spacing after a light part is injected until a part for heavy is injected for a long 
time at high engine-coolant water temperature. 

[Claim 5] Said fractional distillation means is a fuel supply system given in claims 1-4 which carry out 
heating fractional distillation of the fuel stored by the fractional distillation interior of a room, and are 
characterized by taking out a part for a gas and heavy for a light part as a liquid. 

[Claim 6] The fuel supply system according to claim 5 characterized by having a pressure-control means to 
control uniformly the pressure of said fractional distillation interior of a room. 

[Claim 7] Said fractional distillation means is a fuel supply system given [ one ] in either of claims 1-6 
characterized by heating a fuel using at least one of a heater, engine exhaust air heat, and engine cooling 
water. 

[Claim 8] The fuel supply system of any one publication of seven from claim 1 characterized by constituting 
so that an engine may be put into operation using the light part in a canister. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an engine fuel supply system. 
[0002] 

[Description of the Prior Art] Two kinds of fuels with which the cetane numbers differ are mixed, an engine 
is supplied, and the fuel supply system which suppresses the smoke of a diesel rolling stock and generating 
of knocking by changing the mixing ratio according to operational status is indicated by JP,9-69061,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to store independently two kinds of fuels of 
what can suppress generating of a smoke etc., it is necessary to prepare two fuel tanks, and cost increases by 
the approach of mixing the two above-mentioned kinds of fuels. 

[0004] Moreover, since the mixing ratio was made adjustable, when one of fuels may be insufficient and 
one fuels ran short, even if the fuel of another side still remains, it will be necessary to supply with oil, and 
oiling frequency increased and there was also a problem of being troublesome. 

[0005] This invention was made in view of the above-mentioned technical technical problem, one kind of 
fuel is used for it in an engine fuel supply system, it secures the combustion stabilized from the time of a 
low load till the heavy load, and aims at aiming at clarification of exhaust air, and prevention of knocking. 
[0006] 

[Means for Solving the Problem] 1st invention is characterized by having the fractional distillation means 
which carries out heating fractional distillation of the fuel at a part for a light part and heavy, and a fuel- 
supply means to supply the fuel of a complement to an engine in 1 time of a fuel-injection stroke by 
supplying a light part to have distillled fractionally and supplying a part for heavy after that in an engine fuel 
supply system. 

[0007] 2nd invention is characterized by a fuel-supply means supplying a fuel so that the component ratio 
for a light part and heavy may be kept constant in the 1 st invention. 

[0008] 3rd invention is characterized by a fuel-supply means setting up spacing after a light part is injected 
until a part for heavy is injected for a long time in a high engine load in the 1st or 2nd invention. 
[0009] 4th invention is characterized by a fuel-supply means setting up spacing after a light part is injected 
until a part for heavy is injected for a long time at high engine-coolant water temperature in the 1st to 3rd 
invention. 

[0010] In the 1st to 4th invention, a fractional distillation means carries out heating fractional distillation of 
the fuel stored by the fractional distillation interior of a room, and 5th invention is characterized by taking 
out a part for a gas and heavy for a light part as a liquid. 

[001 1] 6th invention is characterized by having a pressure-control means to control uniformly the pressure 
of the fractional distillation interior of a room in the 5th invention. 

[0012] 7th invention is characterized by a fractional distillation means heating a fuel using at least one of a 
heater, engine exhaust air heat, and engine cooling water in the 1st to 6th invention. 

[0013] 8th invention is characterized by constituting so that an engine may be put into operation using the 

light part in a canister in the 1 st to 7th invention. 

[0014] 

[Function and Effect] Therefore, according to the 1st and 5th invention, a fuel is distillled fractionally into a 
part for a light part (low-boiling point component) and heavy (high-boiling point component), 1 fuel- 
injection line is set, the light part of a gaseous state is supplied first, and a part for heavy [ of the heated 
liquid condition ] is supplied after that. Since the fuels which formation of the gaseous mixture in a 
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combustion chamber is brought forward, and adhere to a cylinder wall by this decrease in number, the 
discharge of HC and generating of a smoke can be suppressed. 

[0015] moreover — since according to the 2nd invention a part for a light part and heavy is supplied so that a 
component ratio may be kept constant — a fuel — description can be kept constant. 
[0016] Moreover, after diffusing a light part with high ignition temperature widely, you can make it 
distributed by enriched-mixture concentration so that a part for heavy [ with low ignition temperature ] may 
not be diffused since spacing of fuel injection timing for a light part and heavy will be set up for a long time 
according to the 3rd and 4th invention, if a heavy load or engine-cooling- water ** becomes [ an engine ] 
high. It can carry out stratification combustion for a part for heavy [ with low ignition temperature ] by this, 
being able to use a light part with high ignition temperature as an ignition source, rapid combustion can be 
prevented, and a knocking limitation can be extended. 

[0017] Moreover, according to the 6th invention, the pressure of the fractional distillation interior of a room 
can be kept constant, and it becomes possible to keep constant the evaporation rate of a light part, i.e., the 
rate for a light part to supply an engine and heavy. 

[0018] Moreover, according to the 7th invention, the fuel which was a simple configuration, and was 
distillled [ which distillled fractionally and was fractional-distillation-heated ] fractionally in the fuel by low 
cost can be heated. 

[0019] Moreover, at the time of start up, although the light part of the like in which engine start up is 
possible does not exist in the fractional distillation interior of a room, according to the 8th invention, an 
engine can be put into operation using the light part in a canister. Furthermore, since it is easy to evaporate a 
light part and hard to adhere to a cylinder wall, the discharge of HC discharged at the time of start up can be 
reduced. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[0021] Drawing 1 shows the outline configuration of the fuel supply system concerning this invention. In 
this fuel supply system, the fuel (a gasoline or gas oil) stored in the fuel tank 1 is supplied to an engine 4, 
after once being sent to the reservoir room 3 with the low voltage pump 2 and carrying out heating fractional 
distillation there at a part for a light part (low-boiling point component) and heavy (high-boiling point 
component). 

[0022] Fuel supply from the fuel tank 1 to the fractional distillation room 3 is performed through the float- 
control valve 5 shown in drawing 2 . If this float-control valve 5 serves to keep almost constant the fuel oil 
level in the fractional distillation room 3, for example, fuel injection is performed and the fuel oil level in 
the fractional distillation room 3 descends, a fuel will be supplied from a fuel tank 1 until float 6 falls and 
the float-control valve 5 becomes an aperture and a predetermined fuel oil level. 

[0023] Moreover, into the fractional distillation room 3, as shown in drawing 1 , the light part supply pipe 8 
connected to the injector 7 for light part injection and the heavy part supply pipe 10 connected to the injector 
9 for heavy part injection are carrying out opening. Opening of the head of the light part supply pipe 8 is 
carried out to the upper part rather than the fuel oil level in the fractional distillation room 3, and the light 
part of the shape of a gas distillled fractionally is supplied to an engine 4 from the light part supply pipe 8 
here. On the other hand, opening of the head of the heavy part supply pipe 10 is carried out more nearly 
caudad than a fuel oil level, and a part for heavy [ of the shape of a liquid distillled fractionally ] is supplied 
to an engine 4 from the heavy part supply way 10. In addition, the inside 1 1 and 12 of drawing is a pump for 
feeding a fuel in an engine 4. 

[0024] Moreover, the electric heater 15 is formed in the fractional distillation room 3, and the stored fuel can 
be heated now. 14 in drawing is a heater controller which drives a heater 15 in response to the command 
from the engine controller 40. 

[0025] Furthermore, in this fuel supply system, the exhaust pipe 16 of an engine 4 penetrates the interior of 
the fractional distillation room 3 in order to heighten the heating effectiveness of a fuel, and a reservoir fuel 
and an exhaust pipe 16 contact. In addition, although the fuel is heated with the heat and exhaust air heat at a 
heater 15 here, other heating approaches may be adopted. For example, you may be the configuration of 
leading the cooling water path 1 7 of an engine 4 to the perimeter (or inside of the fractional distillation room 
3) of supply pipes 8 and 10 as shown in drawing 3 , and heating a fuel using the heat of engine cooling 
water. 

[0026] Therefore, in this fuel supply system, first, the fuel supplied to the fractional distillation room 3 from 
the fuel tank 1 is heated using the exhaust air heat of an engine 4 etc., and is distillled fractionally into a part 
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for a light gas-like part and liquid-like heavy. And a light part to have distillled fractionally is sent to the 
injector 7 for light part injection through the light part supply pipe 8, and a part for heavy is sent to the 
injector 9 for heavy part injection through the heavy part supply pipe 10. 

[0027] Heavy [ the amount of] has the property that ignition temperature is low, to a thing with ignition 
temperature high [ a light part ] here. Therefore, self-ignition operation of the engine 4 is carried out by 
burning a light part by making a part for heavy into an ignition source here. 

[0028] After a light part's being injected by the combustion chamber from an injector 7 and specifically 
carrying out predetermined time progress first, a part for heavy is injected from an injector 9. Drawing 4 can 
make a combustion chamber able to diffuse widely a light part to have been injected previously, and can 
make heavy [ the amount of / which was injected behind ] distributed by enriched-mixture concentration by 
showing the situation of the combustion chamber at that time, and shifting fuel injection timing for a light 
part and heavy. In addition, spacing after a light part is injected until a part for heavy is injected is later 
mentioned about this, although set up according to operational status. 

[0029] Furthermore, as shown in drawing 1 , the fractional distillation room 3 and the inlet pipe 21 of 
throttle- valve 20 lower stream of a river are opened for free passage in the fractional distillation room 3, and 
the free passage way 22 which carries out opening to the upper part from the fuel oil level in the fractional 
distillation room 3 is connected to it. 

[0030] The pressure control valve 23 is formed in this free passage way 22, by controlling the opening of a 
pressure control valve 23, the negative pressure in an inlet pipe 21 is introduced into the fractional 
distillation room 3, and the pressure in the fractional distillation room 3 can be controlled. 
[0031] In addition, the fuel temperature sensor 31 which detects the fuel temperature Tf in the fractional 
distillation room 3, and the fractional distillation room pressure force sensor 32 which detects the pressure P 
in the fractional distillation room 3 are formed in the fractional distillation room 3. The cooling water 
temperature Tw at which these detecting signals were detected by the engine-cooling-water ** sensor 33, It 
is inputted into the engine controller 40 with the throttle opening TVO detected by the throttle opening 
sensor 34, the engine speed Ne detected by the crank angle sensor which is not illustrated, and is used by the 
fuel supply control mentioned later. 

[0032] Moreover, the fuel supply system is equipped with the free passage way 36 which opens for free 
passage the canister 35 in which the evaporation fuel in a fuel tank 1 (light part) is stored, a canister 35, and 
an inlet pipe 23, and the purge control valve 37 which controls the evaporation fuel quantity introduced from 
a canister 35 to an inhalation-of-air system is formed in the free passage way 36. 

[0033] Next, it explains, referring to the flow chart which shows an operation of this fuel supply system to 
drawing 5 . Drawing 5 shows the content of the fuel supply control which the engine controller 40 performs. 

[0034] First, if an ignition key is turned ON, the monitor of a fuel temperature Tf, the fractional distillation 
room pressure force P, engine-cooling-water ** Tw, the throttle opening TVO, and an engine speed Ne will 
be started (step SI), and heating of the fuel in the fractional distillation room 3 at a heater 15 will be started 
(step S2). 

[0035] Next, the evaporation fuel in open he and a canister 35 (light part) is supplied for the purge control 
valve 37 as a fuel for start up in an inlet pipe 21 through the communicating tube 36 (step S3). And cranking 
of an engine 4 is started (step S4), and if the complete explosion of an engine 4 is judged at step S5, it will 
progress to step S6. In step S6, the injection quantity for the fuel injection timing and the light part 
according to a fuel temperature Tf, and heavy and the opening of a pressure control valve 23 mentioned later 
are set up, and the purge control valve 37 is closed at step S7. 

[0036] Next, step S14 is repeatedly performed from step S8 until a fuel temperature Tf reaches the 
predetermined temperature Tn. 

[0037] At the step S8, it is judged whether engine load L is higher than the predetermined heavy load LI, 
and it is judged in step S9 whether it is higher than the high water temperature Twl predetermined in 
engine-cooling- water ** Tw. Engine load L is calculated based on the throttle opening TVO. 
[0038] Consequently, when the cooling water temperature Tw is higher than the predetermined high water 
temperature Twl, engine load L progresses to step S10 more highly than the predetermined heavy load LI, 
and spacing of the injection time for a light part and heavy is set up for a long time. On the other hand, when 
the cooling water temperature Tw is lower than the predetermined high water temperature Twl, engine load 
L progresses to step SI 1 lower than the predetermined heavy load LI, and spacing of the injection time for a 
light part and heavy is set up short. An example of the situation of the fuel injection at the time of a low load 
and a heavy load ( drawing 6 (a)) ( drawing 6 (b)) is shown in drawin g 6 . 
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[0039] And at step SI 2, the injection quantity for the fuel injection timing and the light part according to a 
fuel temperature Tf, and heavy is set up, and opening control of the pressure control valve 23 according to 
the fractional distillation room pressure force P is performed in step SI 3. 
[0040] Drawing 7 shows the content of processing in step S13. 

[0041] According to this, it is judged whether it is higher than the predetermined pressure Ps it is decided at 
step S3 1 according to a fuel temperature Tf that the fractional distillation room pressure force P will be. 
Consequently, when conversely low [ than the predetermined pressure Ps, and ], it progresses to step S32 
and the opening of a pressure control valve 23 is set up greatly, and it progresses to step S3 3, and the 
opening of a pressure control valve 23 is set up small. 

[0042] Although an evaporation rate becomes small so that it is influenced by the pressure P in the fractional 
distillation room 3 as shown in drawing 8 , and the fractional distillation room pressure force P becomes 
high under the same temperature, the evaporation rate of the light part in the fractional distillation room 3 
Thus, by controlling the pressure in the fractional distillation room 3 to the predetermined pressure Ps, the 
evaporation rate of a light part can be kept almost constant by controlling the opening of a pressure control 
valve 23 . 

[0043] In addition, since the evaporation rate of a light part becomes high so that a fuel temperature Tf is 
high, in order to keep an evaporation rate constant, the above-mentioned predetermined pressure Ps is set up 
so highly that a fuel temperature Tf is high. 

[0044] It is judged whether at return and step SI 4, the fuel temperature Tf reached drawing 5 at the 
predetermined temperature Tn. Consequently, when a fuel temperature Tf is judged to be beyond the 
predetermined temperature Tn, it progresses to step SI 5, and when that is not right, it returns to step S8. 
[0045] At step SI 5, the control which maintains a fuel temperature Tf to the predetermined temperature Tn 
is started. When the fuel temperature Tf detected with the fuel temperature sensor 31 is specifically higher 
than the predetermined temperature Tn, the energization to a heater 1 5 is stopped, and when conversely 
lower than the predetermined temperature Tn, the energization to a heater 1 5 is resumed. 
[0046] As the evaporation rate of the light part in the fractional distillation room 3 is shown in drawing 8 , it 
is influenced by the fuel temperature Tf, but since the fuel temperature Tf is kept constant by controlling the 
energization to a heater 15 as mentioned above, the evaporation rate of a light part is kept almost constant. 
[0047] At step SI 6, based on the throttle opening TVO, it is judged whether engine load L is higher than the 
predetermined heavy load Ln, and it is judged by step SI 7 whether the cooling water temperature Tw of an 
engine 4 is higher than the predetermined high water temperature Twn. Consequently, when other, when the 
cooling water temperature Tw is higher than the predetermined high water temperature Twn, engine load L 
progresses to step SI 8 more highly than the predetermined heavy load Ln, and spacing of the injection time 
for a light part and heavy is set up for a long time, and it progresses to step SI 9, and spacing for a light part 
and heavy is set up short. 

[0048] And at step S20, the injection quantity for the fuel injection timing and the light part according to a 
fuel temperature Tf, and heavy is set up, and the opening of a control valve 23 is controlled by step S21 so 
that the fractional distillation room pressure force P turns into the predetermined pressure Ps decided 
according to a fuel temperature Tf (= Tn) according to the flow shown in drawing 7 . 
[0049] Henceforth, while step S21 is repeated from step SI 5, a fuel temperature Tf is maintained by the 
predetermined temperature Tn and the fractional distillation room pressure force P is maintained by Ps until 
an ignition key is turned OFF, according to engine load L and the cooling water temperature Tw, spacing of 
the injection time for a light part and heavy is switched. 

[0050] Therefore, in this fuel supply system, a part for the light part in a fuel and heavy is distillled 
fractionally, and although a part for a gaseous state and heavy is supplied in the state of the heated liquid, 
****** can bring forward formation of the gaseous mixture in a combustion chamber by this, and can 
reduce the fuel adhering to a cylinder wall. Consequently, the discharge of HC and generating of a smoke 
can be suppressed effectively. 

[0051] Furthermore, although combustion for a light part and heavy will be started at a coincidence term, 
rapid heat release will be shown and generating of knocking will pose a problem if it is going to extend self- 
ignition operation to a heavy load region, according to this invention, combustion does not begin at a 
coincidence term but generating of knocking is also suppressed. That is, since you can make it according to 
this invention distributed by enriched-mixture concentration so that a part for heavy may not be diffused if 
an engine 4 is in the condition of a heavy load and high water temperature after setting up spacing of fuel 
injection timing for a light part and heavy for a long time and diffusing a light part widely, by making a part 
for heavy into an ignition source, stratification combustion can be carried out, rapid combustion can be 
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prevented, and a knocking limitation can be extended. 

[0052] moreover, since the level of the fuel stored in the fractional distillation room 3 is maintained at about 
1 law by the float-control valve 5, and the pressure P and fuel temperature Tf in the fractional distillation 
room 3 are controlled so that the evaporation rate of a light part becomes fixed, the rate for a light part to 
supply an engine 4 and heavy is kept constant — having — a fuel — description can be kept constant. 
[0053] Furthermore, at the time of start up, although a light part does not exist so that engine start up in the 
fractional distillation room 3 is still possible, according to this fuel supply system, an engine 4 can be put 
into operation using the light part from a canister 35. Since a light part cannot adhere to a cylinder wall 
easily that it is easy to evaporate, the amount of HC discharged at the time of start up can be reduced. 
[0054] In addition, you may make it set up fuel -injection- timing spacing for a long time, although fuel- 
injection- timing spacing for a light part and heavy is switched in the shape of a step with the above- 
mentioned operation gestalt if it becomes a heavy load and high water temperature as it becomes a heavy 
load and high water temperature. Moreover, you may make it set up the threshold (PI , LI) used for the 
judgment of a heavy load and high water temperature according to a fuel temperature Tf. Furthermore, 
although an engine 4 carries out self-ignition operation, an ignition plug is prepared and it may be made to 
perform jump-spark-ignition operation. 

[Translation done.] 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 4] 
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